The spectrofluorometric method for the oxytetracycline hydrochloride in pure and in veterinary products Tetrox and Oxymed 50 determination is described. 
Introduction
Tetracyclines (TCs), among these oxytetracycline hydrochloride (OTC), are used routinely in veterinary medicine for prevention and control of disease and have a good activity against acute disease caused by Gram-positive and Gram-negative bacteria. Various analytical methods have been reported for the determination of these compounds. European Pharmacopoeia recommends liquid chromatography for determination of OTC in pure and dosage forms [1] [2] [3] [4] . In literature, the main group of methods applied for tetracycline determination are chromatographic method [5] [6] [7] [8] [9] [10] [11] . Chromatography was used for analysis residues of TCs in human and animal tissues as well for purity and assay of above antibiotic in pure and pharmaceutical forms [6] [7] [8] [9] . Moreover, the spectroscopic procedure were described [l2 -18] . Among these there are: spectrophotometric [15] [16] [17] [18] and fluorometric [12] [13] [14] . The fluorometric methods were based on natural fluorescence properties of above antibiotics or on the formation of complexes tetracyclines with several metals, which revealed fluorescence [19] [20] [21] [22] [23] . All fluorometric method characterized the high sensitive and precise. Authors of cited reports pay attention on the influence many parameters on the fluorescence intensity, linearity and sensitivity.
The main goal of this paper was definition of the influence pH and selected cations on the oxytetracycline hydrochloride determination in pure form and in formulations. The obtained results were compared with these obtained by pharmacopoeial (HPLC) one and discussed with regards of accuracy and precision.
Experimental

Chemicals
The oxytetracycline hydrochloride was purchased from SIGMA ALDRICH (Germany) whereas veterinary products (Tetrox and Oxymed) from local veterinary pharmacy. All used reagent and solvent (analytical grade) were from POCH (Gliwice, Poland).
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Apparatus
Fluorometric measurements were performed on a Hitachi F-7000 Fluorescence Spectrophotometer using a Xenon lamp source for excitation in the 1 cm quartz cell. Excitation and emission slit widths were 5 nm for the wavelength response of the system. Individual and three-dimensional spectra were recorded in the range 200-900 nm. The spectra were evaluated with the PC software package supplied with spectrophotometer (FL-Solution 2.1 for F-7000).
HPLC apparatus consisting of Shimadzu LC-10A system equipped with a model LC-10AT pump, an SPD-M20A variable wavelength detector and the auto sampler SIL-20AC HT was used for development and evaluation of this method. The chromatographic data were recorded and processed by the LCsolution version 1.23 SP. Chromatographic separation was performed using a Supelco C-18 column (150mmx 4.6mm i.d., 5 µm particle size) with isocratic elution. The mobile phase consisted of a mixture of: 90 mL 2-methyl-2-propanol; 60 mL phosphate buffer (pH=7.5): 50 mL tetrabuthyloammonium hydrosulphate: EDTA diluted up to 1L with bidistilled water. The flow rate was 1.3 ml min -1 with detection at 254 nm. The HPLC system was operated at room temperature (25 o C). Peak identity was confirmed by retention time comparison.
2.3.
Influence of oxytetracycline hydrochloride concentration on the fluorescence intensity The measurements in the concentration range from 2 to 25 mg/L of OTC were made for the definition of the concentration influence on fluorescence intensity. The excitation wavelength was 255 nm and emission 450 nm.
Influence of pH on the fluorescence intensity
For the purpose of definition the influence of pH on the fluorescence intensity of oxytetracycline hydrochloride ten buffer solutions at pH from 2 to 11 were prepared. The OTC solution was prepared by dissolving 50.0 mg of antibiotic in water in 1L volumetric flask resulting 1.0·10 -4 M. Next, 2 mL of the solution was placed into 10 mL volumetric flask and made up to volume with particular buffer solution. The emission spectra were recorded after sample excitation at λex. = 255 nm.
Influence of cations on the fluorescence intensity
It is known that tetracyclines (among these oxytetracycline) create the complexes with di-and trivalent metals [19] . Because of in veterinary use tetracycline are dosed orally as water solution, we would like to study the effect of selected cations (existed in water) such as: calcium, magnesium, aluminium and iron on the fluorescence of oxytetracycline.
For this purpose, the 1.0·10 -4 M solutions of above cations were prepared by dissolving of adequate amount of theirs salt. Next, 2 mL of OTC (1.0·10 -4 M) and 2 mL of cation solution were placed in 10 mL volumetric flask and made up to volume by bidistilled water. The spectra of above solutions were recorded after 10 min.
Sample preparation
Tetrox and Oxymed 50 for the spectrofluorometric determination were prepared by dissolving in buffer solution 
Influence of OTC concentration
The dependence of fluorescence intensity on the OTC concentration is presented at Fig.1 . 
Influence of pH
The obtained spectra are presented at the Fig.2 .
On the basis of obtained spectra it was observed that their shapes and intensity were different. For solutions at pH= 2 and pH=3 maximum of λem exist at 496 nm. In the other cases ( excluding pH= 6 and pH=7) the second maximum appeared at 455 nm. It was ascertained that the biggest fluorescence intensity was at pH=9.
Influence of cations
At the Fig. 3 the spectra for oxytetracycline solution and for OTC with individual cations are presented. The excitation wavelengths for prepared solutions were different than for pure OTC what confirmed that complexes between oxytetracycline and studied cations were created. It was observed that maxima at emission spectra were shifted too.
Additionally, at the Fig. 4 . the changes of fluorescence intensity of OTC under of studied cations influence are presented. The concentration of OTC and studied cations were the same and amounted 2·10 -5 M. On the basis of obtained results it was verified that Ca 2+, Al 3+ and Fe 3+ cations caused fluorescence quenching in contrast to Mg 2+ . 
Analysis of veterinary preparations
Two veterinary products (Tetrox and Oxymed 50) were analyzed to the check of spectrofluorometric method. The measurements were carried out fivefold for each solution. The obtained results are presented in Tab.1.
The average recoveries obtained for this determination were as follows: 97.23% and 95.21% for Tetrox and Oxymed 50, respectively and the calculated RSD values were less than 0.5%. These results testify good accuracy and high precision of tested method and accepted for pharmaceutical analysis of oxytetracycline hydrochloride in the studied preparations. Moreover, the recovery values are in the range recommended by British Pharmacopoeia (BP) (95-100.5%) and one can conclude that this method could be suitable for determination this antibiotic in the studied veterinary products.
HPLC
For the check of spectrofluorometric method and to verify obtained results, HPLC method as reference (pharmacopoeial) one was applied. For this reason the same veterinary preparation were analyzed. Three solutions at the concentration 40, 80 and 120 mg/L of Tetrox and Oxymed 50 were prepared. Each solution was analyzed fivefold and results are presented in Tab. 2.
The obtained average recovery values were 99.36% for Tetrox and 99.32 % for Oxymed 50 and are in accordance recommended by BP. Similar situation is observed for precision of elaborated
Copernican Letters
The changes of OTC fluoroscence intensity in the presence of cations (λem.= 455 nm) .
Analysis of veterinary preparations
Two veterinary products (Tetrox and Oxymed 50) were analyzed to the check of spectrofluorometric method. The measurements were carried out fivefold for each solution. The obtained results are
The average recoveries obtained for this determination were as follows: 97.23% and 95.21% for Tetrox and Oxymed 50, respectively and the calculated RSD values were less than 0.5%. These results testify good accuracy and high precision of tested method and can be accepted for pharmaceutical analysis of oxytetracycline hydrochloride in the studied he recovery values are in the range recommended by British 100.5%) and one can conclude that this method could be itable for determination this antibiotic in the studied veterinary products.
For the check of spectrofluorometric method and to verify obtained results, HPLC method as reference (pharmacopoeial) one was applied. For this ary preparation were analyzed. Three solutions at the concentration 40, 80 and 120 mg/L of Tetrox and Oxymed 50 were prepared. Each solution was analyzed fivefold and results
The obtained average recovery rox and 99.32 % for Oxymed 50 and are in accordance recommended by BP. Similar situation is observed for precision of elaborated method. The average values of relative standard deviation calculated for studied pharmaceutical preparations were 0.08% for Tetrox and 0.43% for Oxymed 50 and are acceptable by BP (RSD < 5.0%) for determination of OTC in veterinary preparations.
Comparision of spectrofluorometric and chromatographic methods
The spectrofluorometric method was compared with pharmacopoeial in respect of precision and accuracy by t Student and f-Snedecor tests [26] .
Comparing both method by statistical test, it should be noted that the they are comparable in respect of precision (Fcalc.< Ftab.). Unfortunately, the t test indicated that the accuracy (expressed as recovery) of spectrofluorometric analysis is significant different then chromatographic method.
Conclusions
Concluding, the great advantages of proposed methods are small amount of sample needed for total analysis and sho time of measurement. The data obtained from the described procedures prove good accuracy and reasonable precision (acceptable by BP). The spectrofluorometric method for determination of oxytetracycline hydrochloride in veterinary product Tetrox and Oxym can be comparable with chromatographic one only in respect of precise but not in accuracy. Moreover, the obtained results pointed on significant influence the pH of analyzed solution and the presence cations on fluorescence intensity. 
